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7.06,84 4 N.4 P. & K 453 0.75,0. 22,0. 15 g/kg.

FRMFM0.3%0 H.O. 055 12 h, BEBKGESEHM FPE T TR EFILG, EF 2 d,6 h/d, FH
RER BB 3~4 W. Kiftr R T4 2 AL B, B FP 5~6 h JEH R A8, K e, BT, Bk 3 —
BEEWIFHAFE T 3 BEANFEFRL(ER 15 em) L, I 100 B7,KE 3SAEE,, KFEGLBEAE 12 h,
BEAIEDC, %1 REAHEHFMAMA 20 mL RERELHEE, FRATLBE,. BHARSEERENE
WA FR UL NY . 403 7 d J5 W R, T AE B A Fe b il 2 . )

HERMAIEMT . CK, BIXT IR, REKZ1, BB WAK : Wl =1+ 122, 2&MWAK : HBE=1:1.5;Z3, &
MK Wl =1:2;24, B2WW.
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PEALEEE M W E S B8 Xue 71 LinP W%k, B 0.5 g £4, A 5 mL B # 65 mmol/L pH 7. 8
BRI S 1% R MM G E (PVP) ] F kBB, 7€ 4 CF 10 000 r/m &0 20 min, LIEBNEER . B
S ALYy AL T (SOD) 75 ¥: I /2 R A NBT %, A NBT Yefbi® Ay 50 %K 1 AERE S AL 1 U #8;SOD iF
FIRR LA R R & B8 3 SOD IE A b . it ALY EE (POD) & R AR AIARE ¥, UESH A AncZE 0.01
H 14t EAL PG I A (U s i EL S B (CAT) MR S ENE, LESHN A 0.01 4 1
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FRABE, SXEMHELBERN, MBRKMNE,Z21.22 1 Z4 AT EHRORKHF M, ES53 BAEKZER
ANEE;W Z3 MHAEERRKER WX RENT 23. 1%, BFRTFXIR., $EMTHET/ABESHRSMHEL,
AR Z1 M EMTESMBMALES AR E. WUHAERN K BERXH R THETRMLEHE, F8)
FHREK.

x1 FAEARMAENEXNFEFOXME

Table 1 Effects of biogas slurry soaking seeds on the germination of Chinese cabbage seeds

LhF8 Treatment % Z# Germinating viability (%) &R Z % Germination percentage (%) REHEH B Germination index - ¥ ST ¥ Vigor index

CK 90.67+1.53 a 94,33+0.58 a 165+2.97 ¢ 1693+59.44.d
Z1 91.00£2.00 a 96.6710.58 a : 177+£7.74 b 1703+£47.96 ¢
Z2 92.33%1.53 a 97.00£0.60 a 18046. 38 ab 18671+92.74 b
Z3 95.00£1.00 a 98.331%£2.08 a = 191+5.36 a 2064i61.70a
Z4 92.33#%2.62 a 96.67E£1.08 a ‘ 17548.06 b . 1 796198.17 be

E:FA AR NG FRRRERBEP<0.05), FH.

Note; The different letters in the same column mean the significant difference at P<C0. 05, the same below.

x2 ARBMLENTERERRENEROFIE

Table 2 Effects of biogas slurry soaking seeds on the growth and biomass in Chinese cabbage

A B Treatment # & Shoot height (cm) # ¥ Root length (cm) #%H Fresh weight (mg) F & Dry weight (mg)
CK 2.36+0.18 ¢ 7.324+0.12 b 20.50+2,50 ¢ 1.43+0.11 ¢
yal 2.6340.29b 7.39£1.08 b 21.80+1.20 ¢ 1.53+0.19 ¢
z2 2.80+0.03 ab 7.754+0.26 b 24.6013.00 ab 1.7940.19 ab
Z3 2.88+0.24 a 9.01%0.52 a 26.90=45.10 a 1.84+0.32 a
Z4 2.81%0.33 ab 7.54=+0.55 b 23.70£4.50 b 1.65+0.19 b

2.3 BRNFRAATRESENY R
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Table 3 Effects of biogas slurry soaking seeds on the chlorophyll

BEITEBRR, LXTHINT 47.0%, BF RT3
EZI M Z2 ST HEREAM SR EE 5 M

content and ratio of Chl a/Chl b in Chinese cabbage

B S 35 88, 43 B o X BRI T 13, 2% 1 17. 5% 5 24 s HREAR WA a/b
. e Treatment Chlorophyll content (mg/g FW) Chl a/Chl b
MiJH 4 TR Z4 HATALFEAS, 5 Z3 A B 5 MR AL H ment phy” conten Tmere
CK 0.186 0£0.010 2 ¢ 3.122 0£0.837 1 a
SXtEALL e EW A,
N N 71 0.210 6+0.021 9 b 3,489 940,274 0 a
MR E a MIFEE b WHETS (E 3, g
SR b B o A e T B i 72 0.218 620,036 0 b 3.508 6£0.338 5 a
ERRERE S AR : e Z3 0.273 540,038 7 a 3.590 24-0.238 9 a
25 B 3k ] — A = 4 %
UEHTRE Al — A~ T &, PR a IR b [ 74 0.215 6+0.009 2 b 3.498 040.346 0 a

MM ER .
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PR B 50T BRAH L 22 5 B 3, R T BRI 1. 95 4% 0T a
POD 7% # (B 1B) 5 b %55 SOD ¥E 1 725 b s 3 [
AHE L FEARMR BE VB R R AL B2 T, POD & 7 & % H]
B9 1. 63 1%, 5 xF FEAH b 338 s 44bF Z2 b T
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FEE B WAL W FE R m, CAT M B &R, &
SFHRA 2. 50 % M4 F 23 BT, CAT {EHEHE K,
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FREE, CAT TE MR, A X BRAY 1. 86 £, {0 5 %t B
HEERBE, WHEEREWHEEEITEMNL
38, V] LA 35 A kAR N T AL B
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3 itig 1 CAT(C) & 14 &0 B 1

MFHREEYE G EVWEESRENS  BEHE Fig. 1 Effects of biogas slurry soaking seeds on the ability of SOD
YEBEBESHEBAKNHER. ARBREGREZH, & (A), POD (B) and CAT (C) of Chinese cabbage seedlings
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FEALL » 58 25 V8 V0 Ak B o B P 880, B TR B R T B A 0 O B b B R B K, 4 0 R 2 TR B AT AL B S AR BT
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Table 4 Correlations analysis of seed germination parameters

X e 5 i AR g5 RAE R,

MY SEEERHERMEY LGN
— A FEER T, B et Pk SOD.POD #i CAT 28 GRS R* {8
5 I O 286 % BB T TR O R A ) 22 R Perameters Formla K velue
30 B 7 A A5 BT MR A, AT A VE R A R AR D
HEEREFF—FMsh A, AR R, Ead
REBRMZIE RARAN TR R 7. A # ¥ Root length »=0.044 6z—0.126 8  0.9304
SOD.POD A1 CAT i 55 XF HUAH Lo 52 5380 » =40 # & Fresh weight y=0.0120z—0.0621  0.868 6
EWRBLEE HRESESHEBEERRE T
FREAR , 15 55 o BROAE BU 08 28 38 53¢ D36 P 9 O R P 3 » _
9y R AE AR5 3% B0 R B, 3000 T AR BK 8 O B RE T . TRt B YR R A — R i B R, B R B G Y B
ROBERBIHE L HIRR .

ZLHR RN FETESHTFEESEMERSE T —%, HEEMHE LR, A WA TR A
FRBBEMAATERAEERER, B TARB®R A FEERTEREBEAMEE, ARIAEEAOBEBRRE K1
ARG E 7T HE M2 B BRI TIRE .

and growth indexes with chlorophyll content

& 3 Germinating viability y==0.018 2x—1. 461 1 0.937 3
K FEH B Germination index  y=0.003 3z—0. 364 9 0.945 5

& 1488 Vigor index y==0,000 22—0.145 7 0.900 9

B &k
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A preliminary study of assessing the feasibility of using physiological and biochemical parameters
to assess Water hyacinth biogas slurry for soaking seeds to improve germination characteristics
XUE Yan-feng"#*, SHI Zhi-qi"****, YAN Shao-hua', ZHENG Jian-chu*, CHANG Zhi-zhou*

(1. Institute of Food Quality and Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014,
China; 2. Key Lab of Food Quality and Safety of Jiangsu Province—State Key Laboratory Breeding
Base, Nanjing 210014, China; 3. Key Lab of Agro-Food Safety and Quality, Ministry of
Agriculture, Nanjing 210014, China; 4. Institute of Agricultural Resources
and Environment, Jiangsu Academy of Agricultural Sciences,

Nanjing 210014, China)

Abstract: The seeds of Chinese cabbage (Brassica rapa) were soaked in a range of concentrations of biogas
slurry from water hyacinth (Eichhornia crassipes) fermentation. The effects of the slurry on seed germination,
growth, chlorophyll content and changes of antioxidant enzymes in Chinese cabbages were studied. The germi-
nation energy and germination percentage increased with an increase of biogas slurry concentration, but the
differences were not significant compared with the controls. The germination index and vigor index increased
markedly with an increased concentration of biogas slurry. With the exception of Z1 and Z4, the root lengths
increased significantly compared with the controls as did shoot height, fresh weight and dry weight: All these
parameters increased markedly with an increase of biogas slurry concentration. Although the parameters de-
creased in the treatment of purified biogas slurry, they were significantly different from the control. The trend
of chlorophyl!l content and antioxidant enzyme activities changed as for the growth parameters. Therefore, the
physiological and biochemical parameters could be used as a simple index for quickly assessing the feasibility of

soaking seeds in water hyacinth biogas slurry to improve germination.
Key words: Water hyacinth (Eichhornia crassipes); biogas slurry; Chinese cabbage (Brassica rapa); germina-

tion; antioxidant enzyme



